Oxidation of lactaldehyde by cytosolic aldehyde dehydrogenase and inhibition of cytosolic and mitochondrial aldehyde dehydrogenase by metabolites.
An enzyme fraction which oxidizes lactaldehyde to lactic acid has been purified from goat liver. This enzyme was found to be identical with the cytosolic aldehyde dehydrogenase. Lactaldehyde was found to be primarily oxidized by this enzyme. Almost 90% of the total lactaldehyde-oxidizing activity is located in the cytosol. Methylglyoxal and glyceraldehyde 3-phosphate were found to be strong competitive inhibitors of this enzyme. Aldehyde dehydrogenase from goat liver mitochondria has also been partially purified and found to be strongly inhibited by these metabolites. The inhibitory effects of these metabolites on both these enzymes are highly pH dependent. The inhibitory effects of both the metabolites have been found to be stronger for the cytosolic enzyme at pH values higher than the physiological pH. For the mitochondrial enzyme, the inhibition with methylglyoxal was more pronounced at higher pH values, whereas stronger inhibition was observed with glyceraldehyde 3-phosphate at physiological pH.